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Abstract - The present study has been catried out to diagnose the temperature safety of a boiler desu-
perheater which decreases abnormally higher temperature of superheated steam in a reheater of a power plant.
The liquid water in the desuperheater stays in a closed space. It becomes heated by the high temperature super-
heated steam and boiling could occur. Boiling might increase internal pressure and it could destroy the desu-
perheater if the internal pressure exceeds the allowable pressure of the desuperheater. The present study mod-
eled reasonably the desuperheater and four cases of heat transfer analysis are executed with the consideration
of insulator and natural convective fluid flow of the inside cooling water. For the case excluded the natural con-
vective fluid flow, the temperature exceeds the allowable temperature and pressure. On the other hand, for the
real case included natural convective fluid flow and insulator, the active heat transfer from higher temperature
region to lower temperature region occurs and it makes the temperature in the cooling water below the allow-
able temperature and pressure. From this fact, it could be thought that the desuperheater in the reheater is safe
from destroy or back flow.

Key words : desuperheater, natural convective fluid flow, saturated temperature, saturated pressure, buoy-
ancy force
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Fig. 1. Configuration of a desuperheater.
(a) analysis domain (b) schematic configu-
ration for the present analysis.
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Table 1. Material properties

Name Densit3y Specific heat co:gzlz:il?/ity
(Material) (kg/m”) I/kgK) (W/mK)
( Af;“;‘; 5 7800 460 202
( Alsétle% 5 7800 460 202
(simgz) 8000 500 16.2
Rfshzatlgg’e 8000 500 162

(ng) see Fig. 2 4182 0.6

Table 2. Convective heat transfer coefficient at
the boundary wall of desuperheater

Wall hz L
(W/m'K) (oC)
Spray cylinder 81.50 560
Reheater pipe 61.20 560
Insulator 3.89 25
Top 3.89 25
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Fig. 2. Water density variation with temperature.
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Fig. 3. Temperature distribution in the desuper-
heater for four cases.
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Fig. 4. Velocity vector plot of the natural convec-
tive fluid flow in the cooling water for
Case 3.
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